ferences between GCBT and ICBT (all p > 0.05) and the treatment effects remained stable at the 6-month follow-up. Conclusions: This study provides evidence that ICBT might be an equally effective alternative to conventional CBT in the management of chronic tinnitus. Despite encouraging results, further research is necessary to determine the actual potential of ICBT as a viable alternative to CBT, and under which circumstances it is effective. © 2014 S. Karger AG, Basel Tinnitus is defined as the perception of sound without an external sound source [1] . Three to four percent of the adult population experience considerable distress from this condition [2] . Cognitive behavioral therapy (CBT) is one of the most-researched tinnitus management interventions but is rarely offered in clinical practice [3, 4] . The effect of CBT on tinnitus distress has been demonstrated in reviews and meta-analyses [5] [6] [7] . Furthermore, a recent study by Cima et al. [8] revealed that a specialized CBT treatment for tinnitus had a high potential for widespread implementation in routine health care.
the Internet (e.g. the presentation of therapeutic exercises) with therapist contact (e.g. via e-mail) and has shown promising effects, in particular on several psychosomatic or functional somatic syndromes such as chronic fatigue syndrome [11] , chronic back pain [12] , and irritable bowel syndrome [13, 14] . The effectiveness of ICBT in the treatment of tinnitus has previously been tested in randomized controlled trials (RCTs), where it has been contrasted with a waitlist control group [15] , group-based CBT (GCBT) [16] , Internet-based acceptance and commitment treatment [17] , and an information-only control program in an industrial setting [18] . Moreover, a nonrandomized clinical effectiveness study was carried out by Kaldo-Sandström et al. [19] . All of these trials reported positive effects on tinnitus distress.
ICBT is regarded as a viable alternative for people who are unable to access face-to-face CBT for various reasons, such as a long travelling time and not wanting to be stigmatized for going to a therapist, or due to somatic impediments, such as hearing impairment or walking problems [20] . To answer the question of whether, for tinnitus, ICBT could be an equally effective alternative to face-to-face CBT, RCTs that directly compare these two forms of therapy are needed [21] . There is currently only one small RCT in which ICBT for tinnitus has been compared with face-to-face GCBT [16] . To permit maximum standardization, Kaldo et al. [16] applied the same treatment manual, which was originally designed for use in ICBT, to both conditions. Both methods of treatment delivery led to similar significant improvements in tinnitus distress. However, there was no waitlist control group, and flaws in the implementation of group treatment could have led to an overestimation of the results in favor of ICBT [16] . In addition, the sample was relatively small (n = 25 and n = 26), resulting in a low statistical power.
It therefore still remains unclear whether ICBT could be an equally effective alternative to conventional CBT for tinnitus. In order to enhance the external validity, we aimed to compare ICBT with a standard CBT program used for tinnitus in routine health care. To date, most of the well-tested CBT programs for tinnitus are delivered in a group format [6] . Similar to ICBT group treatments, they are potentially time-efficient and cost-effective [22, 23] , which suggests that these two formats should be compared. Therefore, we decided to compare guided ICBT with face-to-face group therapy. The GCBT format that was chosen as a comparison condition is regarded as a standard psychological tinnitus treatment and has been applied for many years in several psychotherapeutic outpatient and inpatient clinics. Accordingly, its efficacy has been confirmed in several studies [22, 24] . For the control condition, a monitored web-based discussion forum (DF) was used.
Based on the previous findings concerning the efficacy of GCBT and ICBT that have been mentioned, we predicted that participation in either of the two treatments would lead to a significantly higher reduction of tinnitus distress than in the DF group. Furthermore, significantly greater improvements in the secondary outcome measures of tinnitus acceptance, depression, anxiety, and sleeping disturbances were predicted for both treatments in contrast to the DF. Major benefits from participation in the DF group were not assumed, even though there are studies in which some improvements from active participation have been observed (e.g. by Winzelberg et al. [25] ). The effects of both treatments were expected to be stable at the 6-month follow-up. Moreover, according to secondary outcome measures at the post-and follow-up assessments, it was predicted that the two treatment conditions would not differ significantly regarding the reduction of tinnitus distress and the general burden. In addition, the association between treatment credibility, preference, or satisfaction and intervention outcome was exploratively investigated.
Method
Participants A total of 128 participants were treated between April 2010 and March 2011. They were recruited via a waiting list for tinnitus treatment at the University Outpatient Clinic for Psychotherapy in Mainz, as well as via the German Tinnitus Association, tinnitus self-help groups, and the public media. In addition, flyers were placed in pharmacies and the private practices of ear, nose, and throat practitioners.
Criteria for study inclusion were: (a) age of ≥ 18 years; (b) a score of ≥ 18 on the Tinnitus Handicap Inventory (THI) [33] or a score of ≥ 8 on the Mini-Tinnitus Questionnaire (Mini-TQ) [26] ; (c) a tinnitus duration of ≥ 6 months; (d) tinnitus as the primary problem (not e.g. as a consequence of morbus Ménière); (e) consenting to be randomized; (f) Internet access; (g) willingness and ability to attend the weekly group sessions; (h) no anticipated absence of >2 weeks during the course of the study; (i) no CBT for tinnitus within the last 2 years; (j) no ongoing psychological tinnitus treatment; (k) no major medical or psychiatric condition, and (l) no acute suicidality.
Procedure and Study Design
The study was designed as an RCT. Participants were included via a three-stage selection procedure (pre-assessment, telephone interview, face-to-face interview). The Web-Based Screening Questionnaire for common mental disorders [27] was used to screen for comorbid psychiatric conditions. Every case that exceeded the Web-Based Screening Questionnaire cutoff scores was further examined with the International Diagnostic Checklists for the ICD-10 and DSM-IV [28] . Excluded participants were informed about other treatment options and had the opportunity to sign up for the waitlist for regular tinnitus treatment offered at the Outpatient Clinic. Included participants were randomized to one of the three conditions (ICBT, GCBT, or DF). Following post-assessment, the participants in the DF condition were randomly assigned to either ICBT or GCBT due to ethical concerns. Randomization was achieved by an online service which uses a pseudorandom number algorithm (www. randomization.com) and was conducted by an independent psychologist.
A priori power calculations resulted in an estimation that a sample size of n = 34 per group would be necessary to discover a medium main effect (f = 0.25, β = 0.80, α = 0.05) for each treatment. In order to detect a medium time × treatment interaction effect (f = 0.25, β = 0.80, α = 0.05) for the two CBT interventions (ICBT and GCBT), a total sample size of n = 34 was required. Given an expected dropout rate of approximately 10%, we decided that ≥ 120 participants would be needed.
All data were collected via the Internet and the participants were assessed at the following intervals: during the initial selection phase (pre-assessment), directly after the last treatment week or the last week of participation in the DF (post-assessment), and 6 months after the end of the treatment (6-month follow-up). The participants had to sign an informed consent form. The study was approved by the Ethics Committee of the Department of Psychology of the University of Mainz (Germany) and registered at www. clinicaltrials.gov (ID: NCT01205906).
Treatments
Both treatments lasted 10 weeks and combined standard CBT techniques (e.g. focus exercises and cognitive restructuring) with relaxation exercises. It was highlighted that the aim of the program was not to reduce tinnitus loudness but instead to reduce tinnitus distress. Both interventions were conducted by the same therapeutic team of master's-level clinical psychologists, who were either certified CB therapists (C.W. and M.K.) or in the second year of their CBT training (I.C. and K.J.). All therapists were experienced in GCBT for tinnitus. They received a specialized training for ICBT and continuous supervision to guarantee adherence to the protocols. The ICBT participants were randomly allocated to a therapist. Each CBT group was led by 1 therapist. Tables 1 and 2 give an overview of the contents of both treatments.
Internet-Based CBT The ICBT intervention was based on a German version adapted from the Swedish treatment manual developed by Kaldo and Andersson [29] . The ICBT consisted of 12 mandatory and 6 optional text modules, each covering a particular topic ( table 1 ). The participants gained access to the web platform 4 days before the treatment started in order to familiarize themselves with the treat- Relapse prevention Summary and planning how to maintain therapy success and cope with a relapse 10 Optional topics Positive imagery, stress management, sleep management, hearing tactics ment rationale. Each module included general information, suggestions for exercising, worksheets, and solutions for common problems. All treatment weeks followed the same structure: (a) download of the text modules, (b) reading general information, and (c) exercising in daily life. Once a week, the patients could communicate with the therapist via a secured online messaging system. The therapists were instructed to try to dedicate a maximum of 10 min per week per patient to e-mail communication.
Group CBT The treatment was strictly manualized and lasted for 10 consecutive weeks, consisting of weekly 90-min sessions ( table 2 ). The group sizes varied from 5 to 12 participants. Sharing experiences, discussing individual coping strategies, and demonstrating exercises were important components of the treatment. To facilitate understanding and practice, the participants were given handouts and encouraged to complete homework assignments.
Web-Based DF As Dobie [30] pointed out in a review of RCTs of tinnitus treatments, it is likely that even nonspecific professional support and counseling would be helpful in the treatment of tinnitus. In order to control for nonspecific effects such as increased attention or empathy, a DF was included as a control condition. In the DF, a new discussion topic was presented every week. The participants were encouraged to discuss and to comment on each other's postings. The topics did not include any strategies to improve tinnitus distress but instead focused on individual experiences and attitudes concerning tinnitus (e.g. 'Do you think that the topic of "tinnitus" is over-or underrepresented in the public media?'). The forum was closely monitored to make sure postings were appropriate.
Measures
All data were assessed online as previous research has shown that self-report measures tend to transfer very well when administered via the Internet (see e.g. Andersson et al. [31] ).
Primary Outcomes Two self-report measures for assessing subjective tinnitus distress were used: the THI [32, 33] and the Mini-TQ [26, 34] . The internal consistencies for the current study were high, with Cronbach's α = 0.92 for the THI and Cronbach's α = 0.81 for the Mini-TQ.
Secondary Outcomes
For assessing secondary outcomes, the Hospital Anxiety and Depression Scale (HADS) [35, 36] , the Insomnia Severity Index (ISI) [37, 38] , and the Tinnitus Acceptance Questionnaire (TAQ) [39, 40] were used. The internal consistencies for the current study were high, with α = 0.83 for the HADS anxiety subscale, α = 0.89 for the HADS depression subscale, α = 0.87 for the ISI, and α = 0.86 for the TAQ.
The Credibility/Expectancy Questionnaire [41] was administered before randomization to determine whether participants viewed the two treatments as equally credible. The authors reported good internal consistencies in various samples, but also difficulties in confirming the expected two-factor solution (i.e. high correlations between the two factors, no simple structure). Given these findings and the high intercorrelation between the expectancy and credibility subscales in the current sample (for both treatments: r > 0.70, p < 0.001), we decided to use a sum score based on all 6 items. The internal consistencies for the current study were acceptable, with Cronbach's α = 0.68 for the ICBT version and α = 0.66 for the GCBT version. In addition, the participants were asked to state their treatment preference (i.e. ICBT or GCBT). At postassessment, the participants were asked to rate their treatment satisfaction on a 5-point Likert scale, ranging from 'very satisfied' to 'very unsatisfied'.
Finally, the total amount of time therapists devoted to the participants was assessed for each treatment (for GCBT: time spent on group sessions and on individual questions from patients prior to/ after the sessions; for ICBT: time spent writing the weekly feedback, providing access to the text modules, and handling additional questions).
Data Analysis
The statistical analyses were conducted using IBM SPSS Statistics 20. All analyses were based on the intention-to-treat (ITT) paradigm. For ITT analysis, the multiple imputation procedure offered by IBM SPSS Statistics 20 was used to replace single missing values. The procedure produced 5 data sets using the monotone multiple imputation algorithm [42] . These 5 imputed data sets were then analyzed by using standard procedures used for complete data, and then by combining the results across these analyses. Additionally, data were analyzed for completers only. If there were no differences between the results of the analyses based on the completer and the ITT analyses, results of the latter were reported.
In a first step, 2 (measurement: pre-vs. post-assessment) × 2 (treatment: ICBT or GCBT vs. DF) ANOVAs were conducted to investigate the effects of each CBT intervention in comparison with the DF group between pre-and post-assessment. In a second step, differences between the two active treatments at all three evaluation sessions were analyzed. Therefore, 3 (measurement: pre-vs. postassessment vs. 6-month follow-up) × 2 (treatment: ICBT vs. GCBT) ANOVAs were calculated. To determine the magnitude of withingroup changes, effect sizes using Cohen's d based on pooled standard deviations (SD) and the corresponding 95% confidence intervals (CI) were calculated. If necessary, signs of effect sizes were reversed, so that positive values indicated favorable outcomes.
Hedges' g was calculated to quantify between-group treatment outcome differences, with positive values indicating a higher improvement by ICBT. Moreover, the Reliable Change Index (RCI) [43] was calculated for the primary outcome measures (i.e. THI and Mini-TQ) as an indicator of clinically significant improvement. The RCI was calculated by the formula RC = x 2 -x 1 /S diff , where x 1 represents a subject's pretest score and x 2 its posttest score. S diff is the standard error of the difference between the two test scores, calculated from the standard error of measurement S E by the formula S diff = √ 2 × (S E ) 2 . For the calculation of S E , the internal consistency (see Cronbach's α for the THI and Mini-TQ under Measures) and the SD of the sample at baseline ( table 3 ) were used. Figure 1 summarizes the recruitment and flow of participants throughout the study. Of the 174 individuals as-sessed for eligibility, 46 participants were excluded, leaving a total sample of 128 to be randomized. Of these 128 participants, 7 were lost to post-testing for various reasons such as viewing the treatment as too extensive and stressful, having lost interest, or being unavailable.
Results

Participant Characteristics
The demographic data and clinical characteristics of the participants included in the study are presented in table 3 . With the exception of 1 participant who was of Asian origin, all participants were Caucasian. In the current sample, 91% of the participants reported prior treatments for tinnitus. The most commonly stated previous treatments were medications stimulating blood flow (73%), orthopedic treatment (42%), and relaxation training (39%). There were no significant baseline differences between the three groups concerning demographic data and clinical characteristics (all p > 0.05).
The means and SD for all measures and assessments are presented in table 4 . One-way ANOVAs showed that there were no significant pre-treatment group differences for any of the outcome measures (all p > 0.05). One-way ANOVAs and χ 2 tests did not reveal any significant differences between completers and dropouts, either in terms of demographic data or clinical characteristics or the baseline level of outcome measures (all p > 0.05).
Analysis of Efficacy of Treatments versus Control Condition
Repeated-measures ANOVAs comparing each intervention, i.e. ICBT and GCBT, with the control condition resulted in significant group × time interactions ( table 5 ) in relation to the primary outcomes. Participants who received ICBT or GCBT showed significantly reduced tinnitus distress compared with participants in the DF ( table 4 ). In addition, higher improvements in most of the secondary outcome variables were found for ICBT or GCBT. For the HADS depression subscale, no significant 
Analysis of Efficacy of ICBT versus GCBT
Repeated-measures ANOVAs to compare ICBT with GCBT did not reveal any significant interaction effects either in terms of pre-to post-assessment or pre-assessment to 6-month follow-up or post-assessment to 6-month follow-up ( table 5 ) 
Clinical Significance of the Two Interventions
According to the RCI [43] , an improvement of ≥ 4 points on the Mini-TQ and of 14 points on the THI was necessary to be classified as a therapy responder. Based on the THI at the post-assessment, we observed a clinically relevant improvement (i.e. therapy response) for 41% of the ICBT participants and 50% of the GCBT participants. At the 6-month follow-up, we encountered a responder rate of 49% for ICBT and 51% for GCBT. For the Mini-TQ (at the post-assessment), we obtained a rate of 52% therapy responders in the ICBT group compared with 65% in the GCBT group. At the 6-month follow-up, the corresponding numbers were 56% for ICBT and 76% for GCBT. χ 2 tests failed to show any significant differences concerning the number of therapy responders in the two intervention groups (all p > 0.20), with the exception of the 6-month follow-up. Here, regarding the improvement on the Mini-TQ, significantly more responders were identified in the GCBT group [χ 2 (1, n = 84) = 3.86, p = 0.049].
Treatment Credibility, Preference and Satisfaction
Prior to randomization, the participants rated their preferred treatment as well as the treatment credibility of each intervention. Of all patients, 46% preferred GCBT and 21% were in favor of Internet-based treatment; the remaining 33% stated no preference. No significant differences between the two treatment groups were observed regarding their treatment preference [χ 2 (2, n = 128) = 0.54, p = 0.762]. According to the Credibility/Expectancy Questionnaire, treatment credibility/expectancy was rated significantly higher for GCBT (mean = 36.43, SD = 7.97) than for ICBT [mean = 33.16, SD = 9.24; t(126) = -4.01, p < 0.001].
After completion of the respective intervention, the participants rated their treatment satisfaction on a 5-point scale ranging from 'very dissatisfied' to 'very satisfied', and they also indicated whether they believed that the Moreover, the two groups differed significantly in their ratings regarding the helpfulness of the intervention [χ 2 (2, n = 78) = 9.56, p = 0.008]. In the GCBT condition, 70% rated their treatment (i.e. GCBT) as the more helpful intervention; only 8% thought the other treatment (i.e. ICBT) would have helped more, and 23% did not expect any differences in efficacy between the two treatments. In the ICBT group, only 38% considered their intervention (i.e. ICBT) as the more helpful one; 5% expected the other treatment (i.e. GCBT) to be more effective, and 57% regarded both interventions as being equally helpful.
Next, we examined whether treatment credibility/expectancy and treatment satisfaction showed any relationship to the change scores of the primary outcome measures (i.e. pre-to post-assessment and pre-to follow-up assessment). No significant relationship between treatment credibility or treatment satisfaction and improvement in tinnitus distress was found (all p > 0.05).
Treatment Adherence
The number of attended group sessions in the GCBT group (mean = 7.33, SD = 2.95) served as an indicator of treatment adherence. At the post-assessment, the ICBT participants were asked which modules they had worked through. The number of completed mandatory modules (mean = 9.05, SD = 3.27) was chosen as a proxy for treatment adherence. Whereas for GCBT no significant correlations were obtained, for ICBT the number of completed mandatory modules was significantly correlated with the change scores (pre-to post-assessment) in regard to tinnitus distress (Mini-TQ; r = 0.33, p = 0.040) and sleeping disturbances (ISI; r = 0.33, p = 0.038).
To compare the actual treatment intensity of the two interventions, we defined attendance of ≥ 5 group sessions or 6 mandatory modules as 50% participation, and >8 group sessions or 10 mandatory modules as 80% participation. Finally, participation in 10 group sessions or 12 mandatory modules indicated full treatment. There were 28% of the GCBT participants and 24% of the ICBT participants who completed the whole treatment, whereas 61% of the GCBT participants and 86% of the ICBT participants only completed 80%. Finally, in both intervention groups, 86% of the participants completed at least 50% of the treatment. A χ 2 test revealed that the differences between the intervention groups regarding the actual treatment dose were not significant [χ 2 (3, n = 84) = 0.25, p = 0.970].
In order to examine whether treatment intensity was a crucial factor in our study, we conducted a separate analysis featuring only those participants who received a treatment dose of at least 80%. Complete case and ITT analyses resulted in similar findings on all measures.
Therapist Time Devoted to Participants
On average, the ICBT therapists sent 11 messages (SD = 4.27) to each patient and received 9 (SD = 5.06). They spent 13.76 min weekly per patient. The corresponding amount of time for the GCBT group was 11.22 min (90-min session per week, 10 participants, 1 therapist).
Discussion
The present study suggests that ICBT and conventional GCBT may have comparable effects on tinnitus distress and associated problems. Furthermore, the DF as an active control group was found to consistently yield significantly lower improvements than both intervention groups, except on the HADS depression subscale, where all three study groups showed similar effects. This result might be due to the low levels of depressive symptoms across all conditions. The 6-month follow-up assessment indicated that the treatment gains by both interventions (ICBT and GCBT) did not differ and were sustained on all measures. In addition, comparing the distribution of patients attending at least 50, 80, or 100% of the treatment modules did not reveal any significant differences between ICBT and GCBT, indicating that participants in both groups received comparable levels of treatment.
The treatment effects in this study are similarly high as those that have been reported in other trials. The GCBT yielded even higher within-group effect sizes (Cohen's d = 0.81-1.29) regarding tinnitus distress than those found in an earlier trial (Cohen's d = 0.76-0.96) [24] . The ICBT effects (Cohen's d = 0.71-0.96) are similar to those reported in a previous study (Cohen's d = 0.73) [16] and somewhat higher than in a recent meta-analysis of selfhelp interventions for tinnitus (Cohen's d = 0.48) [44] . Moreover, the between-group effect sizes of the two treatments (i.e. ICBT or GCBT vs. DF) are comparable to the effects reported in meta-analyses of tinnitus treatment (g = 0.44-0.67) [5, 6] . In terms of clinically significant improvements, no significant differences between ICBT and GCBT were generally observed; the only exception occurred on the Mini-TQ at the follow-up assessment, where GCBT yielded a significantly higher rate of therapy responders. The percentage of clinically significant improvements was similar to [16, 17] , or somewhat higher than [15, 19] , that in previous trials. However, comparability is limited by the fact that we used the RCI, whereas most other studies used a 50% reduction in mean scores on the primary outcome measure as a criterion.
The number of participants who completed the whole treatment (i.e. about 30%) was somewhat lower than in previous studies [15, 19] , where 50-60% of the participants were rated as fully treatment adherent. This difference might be due to our more conservative definition of treatment adherence, in which participants were counted as fully treatment adherent if they had worked through all mandatory modules. In the abovementioned studies [15, 29] , only a general feedback for every treatment week was required for treatment adherence. This does not necessarily mean that the subjects worked through all the required modules.
An important feature of the current trial was the assessment of treatment credibility for ICBT and GCBT prior to randomization. In line with earlier research [16, 19] , GCBT was rated as more credible than ICBT, but this did not influence the treatment effects on tinnitus distress. In the current study, more than half of the participants preferred GCBT, whereas only about one fourth opted for ICBT. Following treatment, 70% of the GCBT participants rated their own treatment as the more helpful one, compared with 38% in the ICBT group. Most ICBT participants rated both treatments as equally supportive, with only a few participants rating the other treatment as more helpful.
The high cost-effectiveness of ICBT due to time saving is often proposed as one of its advantages over face-toface therapy [16, 45] . The therapist time spent on GCBT for tinnitus reported by Kaldo et al. [16] was more than twice as long as that spent on ICBT. The current study did not find such a big difference in therapist time between GCBT and ICBT. In the trial by Kaldo et al. [16] , 7 participants attended 120-min group sessions, whereas in the current trial, 10 participants attended 90-min group sessions. Moreover, with 14 min per week of therapist time, the usual upper limit of 10 min spent on ICBT was therefore exceeded in the current trial. The combination of shorter group sessions with more participants per group in GCBT, as well as the longer therapeutic assistance in ICBT in the current study, might have contributed to the lack of difference in therapist time between the two interventions.
Some limitations of the current study need to be addressed and provide important avenues for future research. First, data on the equivalence of ICBT and GCBT have to be interpreted with caution. The statistical power was high enough to detect a medium-sized difference between the two interventions. The groups share intervention techniques for tinnitus; therefore it is possible that only small differences exist between the two conditions, which might be better detectable in a larger sample. As this is the first study directly comparing ICBT with a standard GCBT used in routine health care for chronic tinnitus, further research is needed.
Second, the generalizability of the results is limited for various reasons. It is questionable whether participants in the current RCT can be seen as being representative of persons suffering from tinnitus in the general population. In line with previous studies on ICBT [17, 46, 47] , a high proportion of participants in the current trial were highly educated (nearly 50% had an academic degree). Internet access was an inclusion criterion and the prescreening assessment was conducted online, which might have influenced the self-selection of the current sample. The possibility of a sampling bias might also be supported by the fact that a substantial proportion of participants on the waiting list for routine group therapy in the Outpatient Clinic declined participation in the study as they were either unable to use the Internet or did not accept the randomization procedure. Even though Internet samples are usually not completely representative of the population, due to there being more urban individuals with a higher educational level and higher income who are more likely to have access to the Internet than less-educated people living in rural areas [48, 49] , they are not necessarily less representative than traditional samples in psychology [49] . A recent study revealed that the implications of a sampling bias in Internet treatments could be overestimated [50] . The authors demonstrated that although a higher educational level was associated with consent to participating in an Internet treatment, no significant association with the treatment outcome was found.
A third limitation stems from the application of the HADS [35, 36] as a secondary outcome measure. In addition to the psychometrical problems in connection with the HADS [51, 52] , this scale only measures core symptoms of anxiety and depression. Tinnitus patients usually suffer from a wide spectrum of psychiatric symptoms, which might have been overlooked in the current study. A wider measure of psychiatric symptoms (e.g. the Brief Symptom Inventory [53] ) would have been more appropriate to assess relevant aspects of tinnitus distress beyond depression and anxiety, such as somatization and interpersonal problems [54, 55] .
Fourth, the comparability of the two CBT conditions is limited for various reasons such as the format of the therapy (i.e. individual vs. group therapy). Individual and group therapy are competing forms of therapy, which is reflected in differences regarding therapeutic processes; some of these processes are unique to group therapy (e.g. group cohesion) [56] , and in addition, individual and group therapy tend to focus on different aspects: group therapies usually focus on interpersonal and interactional processes, whereas intrapsychic aspects seem more important in individual therapy [57, 58] . Both formats of therapy are generally of equal effectiveness [59] ; but similar to ICBT, group treatments are potentially more time-efficient and cost-effective [22, 23] , which suggests that they should be compared. Yet, comparing ICBT with individual face-to-face CBT for tinnitus remains an important issue for future research. Another aspect which limits comparability is that ICBT and face-to-face treatment were not based on the same treatment manual. However, our intention was to compare group therapy in the form in which it is used in routine health care with a treatment that has been optimized for web-based delivery and already positively evaluated. In this way, we ensured that our results have a high external validity -but this may have come at the expense of a somewhat lower internal validity. The comparability of the two interventions is also limited by the fact that we cannot fully exclude the possibility of flaws in the implementation of the group treatment, which might have led to an underestimation of the effects of GCBT. No formal measures of adherence to the treatment protocol (i.e. video monitoring) were taken, but the GCBT therapists underwent weekly supervision. In addition, prior to treatment, the participants were asked whether they preferred ICBT or GCBT. The high preference toward group therapy might have led to an underestimation of the effects of ICBT (e.g. due to disappointment after randomization to ICBT), but no significant correlations between treatment credibility and outcome were found.
Fifth, a further limitation concerns the follow-up assessment. We cannot make precise statements concern-ing the stability of our effects for durations beyond 6 months. However, previous studies have suggested that the results are long-lasting [16, 24] .
Sixth, the sole reliance on self-report data represents a limitation to the study. Self-assessments involve rather subjective judgments about individual experiences and behaviors, but some aspects of tinnitus are possibly only accessible via expert ratings (e.g. by medical/psychological professionals). The combination of self-report data with more objective assessments based on clinical interviews (e.g. the Structural Tinnitus Interview [60, 61] ) and audiological data would have been more appropriate in regard to the complexity of the tinnitus phenomenon [60, 62] . Here, the domain of clinimetrics can be helpful in the construction of new scales that tap important aspects of tinnitus distress which might have been overlooked by traditional measurement instruments. A clinimetric approach typically involves patients and clinicians rating the importance of questionnaire items for the assessment of a clinical syndrome such as tinnitus distress. Only items that are rated as important are included in the final rating scales [63, 64] .
A final limitation concerns our measure of treatment adherence. We assessed only the number of attended treatment modules, which gives no information about the extent of training the patients actually underwent. To gain a deeper understanding of what a patient actually does in ICBT, future studies should involve stricter measures of adherence, such as completed homework assignments and the amount of time spent in practice.
Overall, the results of this RCT suggest that a substantial proportion of persons suffering from tinnitus distress might respond equally well to ICBT and GCBT. The preference of the majority of the sample for GCBT did not influence the treatment effects. That one third of the participants stated no specific preference could be due to the increasing presence of the Internet in everyday life. This suggests that Internet-based treatments may be a welcome alternative for patients who cannot gain access to face-to-face interventions for a variety of reasons. Therefore, more research is needed on the potential of ICBT as a comparably effective treatment option for tinnitus patients. If the results of the current study are replicated, it might be a valuable future perspective to further implement Internet interventions in mental health care [65] . Especially ICBT for tinnitus could be a promising approach within stepped care models [22, 66] . This would mean that resource-efficient interventions such as ICBT would be tried first, whereas more intensive treatments would be reserved for cases in which a good outcome is not achieved (stepped care approach [67] ). The integration of ICBT into regular care within stepped care models could bridge the gap between the high demand for tinnitus treatments and the limited supply available.
